The Oki metamorphic massif consists of pelitic gneiss, migmatitic gneiss, augen gneiss, amphibolite and calcareous gneiss, and this massif has a characteristic dome structure. Sillimanite and orthoclase are stable in the pelitic gneiss and this coexistence indicates the higher grade metamorphism.
INTRODUCTION
High grade regional metamorphic rocks occur in the northeastern part of Dogo, Oki islands, Shimane-ken. On account of an isolated basement massif in the Japan Sea, many workers paid their attention to its geological setting and they made cor relation of the Oki metamorphic massif with the Hida metamorphic massif. Among them, Tomita (1936) suggested that petrographical similarity was recognized in both metamorphic massif. Ohta (1963) distinguished two stages of metamorphism; the upper amphibolite facies metamorphism with migmatization prevailed in early stage and retrogressive metamorphism with mylonitization prevailed in later stage. He correlated the above two stages with two stages of metamorphic events recognized in the Hida metamorphic massif (Kobayashi, 1958; Sato, 1968) . Radiometric age deter minations on the Oki metamorphic rocks show the ages around 170 million years (Shibata and Nozawa, 1966; Hayase and Ishizaka, 1967) . This value is considered to represent the age of the retrogressive metamorphism in later stage and is in accord with the age of the Funatsu granite in the Hida metamorphic massif. The Oki meta morphic massif is thought to be a western extention of the Hida metamorphic massif.
In these previous works, however, detailed geological and petrological in vestigations on the Oki metamorphic massif are scarcely made. In the course of my study, I found an orthopyroxene-clinopy- (Manuscript received December 26, 1978) roxene amphibolite belonging to the granu lite facies (Hoshino, 1971) . After that, one additional exposure on which the two -pyroxene amphibolite crops out was found by me. Before the retrogressive metamor phism prevails in later stage, sizable exten tion of the granulite facies rocks might be found in the Oki metamorphic massif.
In this paper, geological outline of the Oki metamorphic massif and petrography of the metamorphic rocks are described. Plagioclase is anhedral and slightly zoned. Lamellar twin is common and plagioclase composition is An 33-An 54. Igneous textures like a lath shaped or com plicatedly twinned crystals are not pre served.
Brown hornblende exhibits anhedral or subhedral form and characteristic brown Z axial colour. Optical properties of the brown hornblendes are shown in Table 2 . Noticeable high refractive indices for Hb-5 is ascribed to high content of iron (Tables 2  and 4 ). Poikiloblastic and zonal textures are not observed in the brown hornblende. Fig. 3 . Its composition is of Wo2 En36 Fs62 by means of EPMA.
Clinopyroxene is anhedral with greenish colour. Optical properties of the clinopy roxene are given in Fig. 3 . Its composi tion is of Wo 44 En 29 Fs 27 by means of EPMA.
Ortho-and clino-pyroxenes are highly altered in usual case.
Bulk chemistry
Six amphibolites described above were chemically analysed by means of wet ana lysis. The chemical compositions and norms of these amphibolites are given in Table 3 . There is no normative quartz and rarely normative nepheline is found (speci men No. 3). Specimens No. 5 and No. 6 have higher SiO2 content and these two specimens contain orthopyroxene.
Pyrrhotite tends to be formed under lower oxygen fugacity environment and magnetite under higher oxygen fugacity environment when sulfur fugacity remains constant (Holland, 1959) . This stability relation holds good in the Oki amphibolites. As shown in Tables 1 and 3, specimens No. 5 and No. 6 have lower Fe2O3/(Fe2O3+ FeO) ratios and these two specimens contain pyrrhotite, and other specimens have higher Fe2O3/(Fe2O3+FeO) ratios and contain no pyrrhotite. 4. Mineralogy Hornblende: Four brown hornblendes from the amphibolites were chemically analysed. The hornblendes have been separated using Frantz isodynamic separator, clerici solution and hand purification. The purity was estimated at nearly 99% and separated minerals were used for wet chemical ana lyses. The hornblende of the amphibolite (specimen No. 6) was analysed by means of EPMA with corrections after Bence and Albee (1968) and Yusa and Tsuzuki (1976) . The results are shown in Table 4 with atomic ratios calculated on the basis of 23 oxy gens. Fig. 4 shows the chemical variations of quadrilateral is given in Fig. 6 . Solubilities of Ti, Na and K in hornblende increase with increasing the metamorphic grade (Raase, 1974) as has been detected in Abukuma (Shido, 1958) , Adirondack (Engel and Engel, 1962; Leake, 1965) , Broken Hill (Binns, 1965) and Aracena Belt (Bard, 1970) . In such a manner, hornblende composition moves toward the pargasite-edenite tie-line of Fig. 6 Bence and Albee (1968) as shown in Table 4 . Any compositional changes in a single pyroxene grain cannot be found. Pyroxene pairs derived from the optical and EPMA analyses are both plotted on the quadri lateral of Fig. 3 and Onuki (1974) . The borken line indicates the compositional field within which the high grade metamorphic hornblendes occur (Sen and Ray, 1971 Evans (1965) .
With rising the metamorphic grade, following reactions will be expected in the pelitic gneisses belonging to the granulite facies (Reinhardt, 1968) ; sillimanite+biotite=potassium feldspar+ cordierite+garnet, biotite+garnet=pota-ssium feldspar+cordierite+orthopyroxene. These assemblages, however, cannot be observed in the Oki pelitic gneisses. Thus, mineral assemblage in the pelitic gneisses suggests that the Oki metamorphism took place under the condition of transitional facies from the upper amphibolite to the lower granulite.
Composition of hornblende in basic metamorphic rocks occurring in the lower most granulite terrains is restricted within narrow field as shown in Fig. 6 (Sen and Ray, 1971) . The Oki hornblende lie in this demarcated field. Now, we must consider the factors con trolling the appearance of orthopyroxene in the basic assemblages. In the model reaction, hornblende+quartz=orthopy roxene+clinopyroxene+plagioclase +water, the Fe2+/(Fe2++Mg) ratio of hornblende, orthopyroxene and clinopyroxene are the function of temperature and pressure during metamorphism, as pointed out theoretically by Sen (1970) .
Experimental investigations on am phibole stability (Boyd, 1959; Ernst, 1966; Gilbert, 1966) give positive evidences to the above theoretical consideration; i.e., Fe2+-endmember of any amphibole solid solution decomposes to pyroxene at lower temperature and Mg-endmember at higher temperature. The PH2O is, however, by no means con stant even under equal T-PS conditions (e.g., de Waard; Himmerberg and Phinney, 1967) . In this case, the PH2O plays a major role in metamorphism of the rock concerned. However, the effect of the PH2O on the decom position of hornblende during the Oki meta morphism is not clear.
In conclusion, in the Oki metamorphic massif, the orthopyroxene could be formed in the Fe2+-rich amphibolites under the transitional metamorphic condition between the amphibolite facies and the granulite facies.
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